esp@cenet document view 



1/1 ^— v 



STABLE PREPARATION OF REDUCED COENZYME Q 



Publication number: JP20031 19127 
Publication date: 2003-04-23 



Inventor: 



Applicant: 

Classification: 
- international: 



FUJI! KENJI; KAWABE TAIZO; SAKAMOTO 
YOSHITOMO; HOSOE KAZUNORI; HIDAKA 
TAKAYOSHI 

KANEGAFUCHI CHEMICAL IND 

A23L1/30; A61K9/14; A61K9/20; A61K9/48; 
A61K31/09; A61K31/122; A61K47/04; A61K47/10; 
A61K47/14; A61K47/18; A61K47/20; A61K47/22; 
A61K47/24; A61K47/26; A61K47/34; A61K47/46; 
A61P9/04; A61P25/28; A61P37/08; A23L1/30; 
A61K9/14; A61K9/20; A61K9/48; A61K31/075; 
A61K31/122; A61K47/02; A61K47/10; A61K47/14; 
A61K47/16; A61K47/20; A61K47/22; A61K47/24; 
A61K47/26; A61K47/34; A61K47/46; A61P9/00; 
A61P25/00; A61P37/00; (IPC1-7): A61K31/09; 
A23L1/30; A61K9/14; A61K9/20; A61K9/48; 
A61K31/122; A61K47/04; A61K47/10; A61K47/14; 
A61K47/18; A61K47/20; A61K47/22; A61K47/24; 
A61K47/26; A61K47/34; A61K47/46; A61P9/04; 
A61P25/28; A61P37/08 



- european: 

Application number: JP2001 03121 80 20011010 
Priority number(s): JP20010312180 20011010 



Report a data error here 



Abstract of JP2003119127 

PROBLEM TO BE SOLVED: To provide various conditions by which a reduced coenzyme Q can be 
maintained stably against oxidation when preparing a preparation containing the reduced coenzyme Q 
considered to have high utility for maintaining human health, more preferably Q10 as an essential 
component. SOLUTION: Additives such as an antioxidant and preservation conditions for stably 
maintaining the reduced coenzyme Q against the oxidation are discovered by carrying out various 
examinations as the preparation and preservation of the preparation containing the reduced coenzyme 
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(54) STABLE PREPARATION OF REDUCED COENZYME Q 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide various conditions by which a reduced coenzyme Q can 
be maintained stably against oxidation when preparing a preparation containing the reduced 
coenzyme Q considered to have high utility for maintaining human health, more preferably Q10 
as an essential component. 

SOLUTION: Additives such as an antioxidant and preservation conditions for stably maintaining 
the reduced coenzyme Q against the oxidation are discovered by carrying out various 
examinations as the preparation and preservation of the preparation containing the reduced 
coenzyme Q. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The following type (1) 
[Formula I] 




WCHj) B H 



(1) 



glutathione- S-transferase. glutathione reductase, a catalase. ascorbic-acid peroxidases, and 
such mixture. 

[Claim 7] As a chelating agent, ethylene -diamine-tetraacetic acid and its salt, an ethylene 
JIAMINJJ acetic acid, and its salt. Hydroxy iminodiacetate and its salt, hydroxyethyl ethylene- 
diamine-tetraacetic acid, and its salt. Oiethylenetriaminepentaacetic acid and its salt, 
nitrilotriacetic acid, and its salt, A TORIECHIREN tetra-amine hexa acetic acid and its salt, 
dicarboxy methyl glutamic-acid tetra-sodium salt A dihydroxy methyl glycine. I. and 3- 
propanediamine tetra-acetic acid and its salt. A 1 and 3-diamino-2-hydroxy propane tetra- 
acetic acid and its salt a sodium gluconate salt, hydroxy ethane diphosphonic acid. NITORIRO 
tris. oral pharmaceutical preparation according to claim 1 or 4 characterized by containing 
phosphono butane tricarboxylic acid further. 

[Claim 8] Pharmaceutical preparation the g est alt of whose it is the oral pharmaceutical 
preparation of claims I -7, and is a tablet, a capsule, powder, and a software capsule. 
[Claim 9] The store method characterized by using nitrogen or inert gas about production and/or 
preservation of pharmaceutical preparation of claims I -8. 

[Claim 10] The store method characterized by saving the pharmaceutical preparation of claims 
1 -8 at low temperature 4 degrees C or less. 

[Claim 11) Capsule pharmaceutical preparation characterized by carrying out the seal of the 
capsule about the capsule pharmaceutical preparation of claim 8. 

[Claim 12] The approach using the pharmaceutical preparation of claims 1-11 as objects for 
animals, such as livestock and a pet 



[Translation done.) 



It is the oxidation type coenzyme Q and the following formula (2) which are expressed with (the 
inside n of a formula expresses the integer of 1-12). 
[Formula 2] 

OH 




(2) 



It is the oral pharmaceutical preparation which makes an active principle the reduction type 
coenzyme 0 expressed with (the inside n of a formula expresses the integer of 1-12). and is 
characterized by reduction type coenzyme Q being stably maintainable to oxidation. 
[Claim 2] Oral pharmaceutical preparation according to claim 1 characterized by coenzyme Q 
being coenzyme Q 10. 

[Claim 3] Pharmaceutical preparation the oral pharmaceutical preparation of whose it is oral 
pharmaceutical preparation according to claim I. and is drugs and health food. 
[Claim 4) Pharmaceutical preparation which is pharmaceutical preparation according to claim I . 
and contains an antioxidant and/or an antioxidation enzyme. 

[Claim 5] The constituent whose antioxidants it is the pharmaceutical preparation of claim 4 and 
are vitamin E. a vitamin-E derivative, vitamin C. a vitamin-C derivative, probucol. the lycopene, 
vitamin A, carotenoid. vitamin B. a vitamin B derivative, a citric acid, a citric-acid derivative, 
flavonoids. polyphenol, a glutathione, a selenium, sodium thiosulfates. and such mixture. 
[Claim 6) Pharmaceutical preparation whose antioxidation enzymes it is the pharmaceutical 
preparation of claim 4 and are super-oxide dismutase (SOD), glutathione peroxidase, a 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Held of the Invention} This invention makes an active principle the coenzyme Q expressed with 
the following type (I) and the following formula (2). and relates to the pharmaceutical preparation 
which can maintain to stability the reduction type coenzyme Q expressed with the following type 
(2) (the inside n of a formula expresses the positive number of 1-12). 
[0002] 
[Formula 3] 




JHaJCHa) D H 



CD 

[0003] 
[Formula 4] 

OH 




(2) 

[0004] 

[Description of the Prior Art] Coenzyme Q is an indispensable component widely distributed over 
a living body from bacteria to mammalian. It is known for Homo sapiens that the coenzyme Q 10 
in which the side chain of coenzyme Q has ten structures repeatedly is a principal component. 
Coenzyme O 10 is a physiological component which exists as an electron transport system 
constituent of the mitochondrion in a cell in the living body, and is bearing the function as a 
transfer component in an electron transport system by repeating oxidation and reduction in in 
the living body. Since coenzyme Q shows energy generation, membrane stabilization, and 
antioxidation activity in a living body, the usefulness is known widely. Although coenzyme Q 10 is 
a molecule by which a biosynthesis is carried out in a human body, reduction of coenzyme Q 10 
amount in the living body in that the amount of biosyntheses falls with aging or various diseases 



is reported (79 Yamagami. Tet al.Biomedical and Clinical Aspects of Coenzyme Q10 
Elsevier/North-Holl and Biomedical Press Vol.3. 1981). With such a disease, the result with good 
supply of the coenzyme Q 10 from the outside is brought about. Furthermore, it is thought that 
coenzyme Q 10 needs to bo supplied not only of the time of a disease but of the time of usual 
an old man. when it gets fatigued physically. 

[0005] The oxidation type coenzyme Q 10 is used for the physic application as a congestive 
cardiac insufficiency medicine among coenzyme O 10. Except a physic application, further, the 
increment in the effectiveness over the vitamin similarity, a nutrient, a supplement senile 
diseases, such as Alzheimer's disease, and the allergosis or an athletic ability etc. is reported, 
and it can be called the means of useful alimentation from the safety being high. However, the 
present condition is that effectiveness since oral absorbency was bad since coenzyme Q is a 
hydrophobic molecule as a trouble, and sufficient effectiveness was hard to be acquired, to the 
extent that it was expected is not acquired. 

[0006] The oxidation type coenzyme Q 10 is altogether used for the actual application of 
coenzyme Q. This is because the pharmaceutical preparation formula whose reduction type 
coenzyme O 10 tends to receive oxidation, and can maintain the reduction type coenzyme Q 10 
stably, and the store method were unknown. Therefore, use of the reduction type coenzyme Q 
10 is limited to the research in a scientific discipline. Although the very effective thing was 
shown in order that both we might indicate that the oral absorbency of coenzyme Q 10 
increases in before the reduction type coenzyme Q 10 existing in JP.I0-109933.A as compared 
with oxidation type coenzyme Q 10 independent one and use of the reduction type coenzyme Q 
10 might raise oral absorbency to various applications, about the approach the reduction type 
coenzyme Q 10 is stably maintainable to oxidation, it was not clear. This invention relates to the 
pharmaceutical preparation formula which can maintain the reduction type coenzyme Q 10 
stably, and its store method. 
[0007] 

[Problem(s) to be Solved by the Invention] Although it was the matter considered that coenzyme 
0 is useful to the protection of the body from the oxidation stress by a living body's energy 
generation and antioxidation activity etc.. since the oxidation type coenzyme Q 10 actually used 
was hydrophobicity. its oral absorbency was bad. and sufficient effectiveness was not acquired. 
In order to make the above-mentioned coenzyme Q absorb to the inside of the body efficiently, 
there was a report that use of the reduction type coenzyme O 10 was effective, but since the 
pharmaceutical preparation formula and store method which can maintain the reduction type 
coenzyme Q 10 stabry to oxidation were not known, practical use was not presented with them. 
This invention enables effective use of reduction type coenzyme Q by making reduction type 
coenzyme Q into an active principle, and offering the constituent excellent in oxidation stability 
[0008] 

[Means for Solving the Problem] this invention persons made practical the constituent which 
contains a header and reduction type coenzyme O for the conditions which can maintain 
reduction type coenzyme Q stabry. as a result of examining various formulas for maintaining the 
constituent containing reduction type coenzyme Q to stability that the above-mentioned 
technical problem should be solved, and preservation conditions 
[0009] 

[Embodiment of the Invention] After not being limited especially as an approach of obtaining 
reduction type coenzyme Q, for example, obtaining coenzyme Q by conventionally well-known 
approaches, such as composition, fermentation, and an extract from a natural product the 
approach of condensing the reduction type coenzyme Q partition in effluent with a 
chromatography etc. is employable. In this case, common reducing agents, such as hydrogenation 
boron sodium and a sodium dithionite (sodium-hydrosulfite sodium), arc added to the above- 
mentioned coenzyme Q if needed, and after returning the oxidation type coenzyme Q contained 
in the above-mentioned coenzyme Q by the conventional method and considering as reduction 
type coenzyme Q. concentration by the chromatography may be performed. Moreover, it can 
obtain also by the approach of making the above-mentioned reducing agent acting on the 
existing high grade coenzyme Q. 
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[0010] In the constituent of this invention, although the application can determine suitably the 
rate to the coenzyme Q whole quantity of reduction type coenzyme Q. 20% of the weight or 
more of coenzyme Q is desirable. Furthermore, it is 40 % of the weight or more desirably. It is 
not necessary to raise the rate of reduction type coenzyme Q beyond the need, and is usually 
good at 95* or less of the whole coenzyme Q. 

[001 1] The health food as used in the field of this invention means the food which a man or an 
animal takes in for the purpose of maintenance or an improvement of health. As a synonym of 
health food, there are a supplement a die ETTARI supplement, functional food, a supplement, 
and protective foods. 

[0012] It may not be limited especially as a pharmaceutical form of the pharmaceutical 
preparation of this invention, for example, you may be powders, a binder is added, and it is good 
also as a granule, and powder may be coated with a coating agent a capsule is filled up with 
powders, a granule, or a coating agent and it is good also as a capsule. Moreover, natural oil. an 
oiHike higher fatty acid, higher-fatty-acid monogtyceride, surfactants, or such mixture can be 
added, and it can be filled up with the shape of an oil. and can also consider as a software 
capsule. In this case, what made the subject the thing which made gelatin the subject or other 
water soluble polymer matter can also be used. Moreover, a microcapsule is also contained in 
such a capsule. 

[0013] As an anti-oxidant which can be used at this time A citric acid, a citric-acid derivative, 
vitamin C. a vitamin-C derivative, probucol. The lycopene. vitamin A, carotenoid. vitamin B. a 
vitamin B derivative. Ravonoids, polyphenol, a glutathione, a selenium, a sodium thiosulfate. 
Vitamin E. a vitamin-E derivative, super-oxide cfismutase (SOD). Glutathione peroxidase, a 
glutathione-S-transferase. glutathione reductase, a catalase. ascorbic-acid peroxidases, and 
such mixture are mentioned. 

[0014] As a chelating agent, moreover, ethylene-diamine-tetraacetic acid and its salt An 
ethylene JIAM1NJI acetic acid and its salt hydroxy iminodiacetate, and its salt Hydroxyethyl 
ethylene-diamine-tetraacetic acid and its salt diethyl enetriaminepentaacetic acid, and its salt. 
Nitrilotriacetic acid and its salt a TORIECHIREN tetra-amine hexa acetic acid, and its salt 
Dicarboxy methyl glutamic-acid tetra-sodium salt a dihydroxy methyl glycine. A 1 and 3- 
propanediamine tetra-acetic-acid and its salt I. and 3-diamino-2-hydroxy propane tetra-acetic 
acid and its salt A sodium gluconate salt hydroxyethyl IDEN cfiphosphonic acid. NITORIRO tris. 
phosphono butane tricarboxylic acid, and such mixture are mentioned. 
[0015] Addition mixing of other pharmaceutical preparation materials further permitted in 
pharmaceutics besides the above-mentioned reduction type coenzyme Q may be suitably carried 
out with a conventional method at the constituent of this invention. It is not limited especially as 
such a thing, for example, an excipient disintegrator, lubricant a binder, a coating agent a 
coloring agent a condensation inhibitor, absorption enhancers, a solubilizing agent a stabilizing 
agent otc. are mentioned. 

[0016] It is not limited especially as the above-mentioned excipient for example, white soft 
sugar, a lactose, grape sugar, corn starch, a mannitol. crystalline cellulose, calcium phosphate, a 
calcium sulfate, etc. are mentioned. It is not limited especially as the above-mentioned 
disintegrator, for example, starch, an agar, calcium citrate, a calcium carbonate, a sodium 
hydrogencarbonate, a dextrin, crystalline cellulose, a carboxymethyl cellulose, tragacanth, etc. 
are mentioned. It is not limited especially as the above-mentioned lubricant for example, talc, 
magnesium stearate. a polyethylene glycol, a silica, hardening vegetable oil. etc. are mentioned. It 
is not limited especially as the above-mentioned binder, for example, ethyl cellulose, methyl 
cellulose, the hydroxypropyl methylcellulose. tragacanth. a shellac, gelatin, gum arabic. a polyvinyl 
pyrrolidone. polyvinyl alcohol, polyacrylic acid, polymethacrylic acid, a sorbitol, etc. are 
mentioned. It is not limited especially as the above-mentioned coating agent but gum arabic. 
Opadry. Prunellae Spica. a caster wax. a carboxyviny! polymer, carmellose. a water silicon 
dioxide, a magnesium silicate, vinyl acetate resin, stearin acid, cetanol. the hydroxypropyl 
methylcellulose. etc. are mentioned. It not being limited especially as the above-mentioned 
coloring agent, for example, adding in drugs can use what is permitted. It is not limited especially 
as the above-mentioned condensation inhibitor, for example, stearin acid, talc, light anhydrous 



silicic acid, a water diacid-ized silicic acid. etc. are mentioned. It is not limited especially as the 
above-mentioned absorption enhancers, for example, surfactants, such as higher alcohol, higher 
fatty acids, and a glycerine fatty acid ester, etc. are mentioned. It is not limited especially as the 
above-mentioned solubilizing agent for example, organic acids, such as a fumaric acid, a succinic 
acid, and an apple acid. etc. are mentioned. It is not limited especially as the above-mentioned 
stabilizing agent for example, a benzoic acid, a sodium benzoate, ethyl p-hydroxybenzoate. etc. 
are mentioned. 

[0017] The content the pharmaceutical form, store method, and preservation gestalt of 
reduction type coenzyme Q at the time of producing thf constituent containing the coenzyme O 
of this invention can be suitably determined according to the application of drugs, health food, a 
fatigue restorative, food, animal drugs, the food for animals, etc. As a pharmaceutical form, a 
software capsule is desirably good. Moreover, when using as powders, coating by the coating 
agent is more desirable. When filling up a capsule, it is more desirable to carry out a capsule seal. 
It can be suitably determined by the content of the reduction type coenzyme Q made into the 
purpose, the application, a store method, etc. any of these pharmaceutical forms are chosen. 
Moreover, although the addition of the matter added for the purpose of stabilization, such as an 
antioxidant an antioxidation enzyme, and a chelating agent is based also on an application, its 
amount of 0.01 to 100 times of coenzyme Q is in general desirable. Furthermore, it is the amount 
of 0.1 to 10 times desirably. 
[0018] 

[Example] Although an example and the example of pharmaceutical preparation are lifted to 
below and this invention is explained to it in more detail, this invention is not limited only to 
these examples and the example of pharmaceutical preparation. 

[0019] (Example 1) The effect to the oxidation stability of light and preservation air was 
investigated at 23 degrees C to the colorless gelatine capsule which enclosed the powder-like 
reduction type coenzyme Q 10. The quantum of the reduction type coenzyme O 10 amount was 
carried out by HPLC. Consequently, oxidation advanced daily, and reduction type coenzyme O 10 
powder in the gelatine capsule saved in 23 degrees C and the usual air was not applied to the 
existence of protection from light after two weeks, but reduction types decreased in number 
even to about 30%. and. 70 days after, most oxidized to the oxidation type. However, when a 
nitrogen purge or a pump removed air. oxidation was hardly received also after 70 days (the rate 
of a reduction type: about 95%). This result has played the role with the oxygen important for 
oxidation of tho reduction type coenzyme Q 1 0 in air. and shows that a nitrogen purge or 
deaeration is effective to preservation of reduction type coenzyme Q 10 powder. 
[0020] (Example 2) The effect of storage temperature to oxidation of reduction type coenzyme 
O 10 capsule was investigated under that it is under [ protection-from-light and air ] saying 
conditions about -20 degrees C. 4 degrees C. and 23 degrees C. Consequently, by saving at -20 
degrees C showed that the survival rate of 30 days after could prevent 91% and oxidation, even 
if saved in air. Moreover, the oxidation could also prevent 4-degree-C preservation sharply, and 
the reduction type coenzyme 0 10 existed, while 72% had been a reduction type after 30 days. 
At 23 degrees C. reduction types decreased in number even to 26% to it This result shows that 
oxidation of the reduction type coenzyme Q 10 can be prevented by saving under a low 
temperature service. 

[0021] (Example 3) After putting the powder-like reduction type coenzyme Q 10 into the gelatine 
capsule mini and carrying out the seal of the joint of a capsule using a gelatin water solution 2%. 
it saved with 23 degrees C and air. Consequently, in the gelatine capsulo mini which carried out 
the seal, also in air preservation, oxidation hardly progressed to the 28th day, but the reduction 
type was 91%. By enclosing the reduction type coenzyme Q 10 with the gelatine capsule which 
carried out the seal from this result showed that oxidation of reduction type coenzyme G could 
be prevented. 

[0022] (Example 4) The effectiveness of an anti-oxidant over reduction type coenzyme O 10 
capsule was examined. It mixed with 5% of addition, and the capsule was filled up with each anti- 
oxidant Storage temperature carried out air preservation at 23 degrees C. and investigated the 
effectiveness of an anti-oxidant over stabilization of the reduction type coenzyme Q 10. After 
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one week, although reduction types decreased in number to 59% when an anti-oxidant was not 
put in. the reduction type was maintainable [ 78% / 91% / with the ascorbic acid ] in the citric 
acid to 82% with the sodium thiosulfate. Consequently, it turned out that the stabilization effect 
of the reduction type coenzyme Q !0 is seen by adding an anti-oxidant 

[0023] (Example I of pharmaceutical preparation) After dissolving the reduction type coenzyme 
Q 10 in propanol and making this adsorb subsequently to a microcrystal cellulose, it dried under 
reduced pressure (powder). This was mixed with amylum maydis and an ascorbic acid under the 
nitrogen air current, and it considered as powder. 
[0024} 

Reduction type coenzyme Q 10 Ten weight sections microcrystal cellulose 40 weight sections 
amylum maydis 55 weight sections ascorbic acid 20 weight sections (example 2 of 
pharmaceutical preparation) (capsule) After producing powder like the example I of 
pharmaceutical preparation, the gelatine capsule was filled up with the conventional method. 
After the filled capsule carried out the seal, under nitrogen-gas-atmosphere mind, packing of it 
was carried out and it earned out refrigeration preservation. 
[0025] 

Reduction type coenzyme Q 10 20 weight sections microcrystal cellulose 40 weight sections 
amylum maydis 20 weight sections lactose 65 weight sections magnesium stearate Three weight 
sections polyvinyl pyrrolidone Two weight sections (example 3 of pharmaceutical preparation) 
(software capsule) Soybean oil was warmed at 50 degrees C. and the reduction type coenzyme 
Q 10 fused at this temperature was added, and it dissolved. Software capsulation of this was 
carried out with the conventional method. 
[0026] 

Reduction type coenzyme Q 10 50 weight sections soybean oil After dissolving the 350 weight 
sections (example 4 of pharmaceutical preparation) (tablet) reduction type coenzyme Q 10 in 
propanol and making this stick to a microcrystal cellulose, it dried under reduced pressure. 
Amylum maydis. a lactose, a carboxymethyl cellulose, and magnesium stearate were mixed under 
nitrogen-gas-atmosphere mind to this, subsequently the water solution of a polyvinyl pyrrolidone 
was added as a binder, and it granulated with the conventional method. After adding talc to this 
as lubricant and mixing, it tableted to the tablet Packing of the tablet was carried out under 
nitrogen-gas-atmosphere mind. 
[0027] 

The reduction type coenzyme Q 10 20 weight sections Amylum maydis 25 weight sections A 
lactose 1 5 weight sections Carboxymethyl-cellulose calcium Ten weight sections A microcrystal 
cellulose 40 weight sections Polyvinyl pyrrolidone Five weight sections Magnesium stearate 
Three weight sections Talc Ten weight sections [0028] 

[Effect of the Invention] Since the constituent of this invention consists of an above-mentioned 
configuration, the coenzyme O pharmaceutical preparation excellent in the oxidation stability of 
the reduction type coenzyme O 10 is utiltzable. 



[Translation done.] 
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